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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and } 
equipment for fracturing which enables improvement of 
the precision of fracture of a material to be processed 
by precisely forming a processing start point to be the 
start point of a fissure, and a manufacturing method for 
an electronic component. 

SOLUTION: In the method and equipment for fracturing 
and in the manufacturing method for the electronic 
component, the fissure is opened by a heatsource 4 
with the processing start point 7a provided in the 
material 1 to be processed as the start point thereof, 
and the fissure is made to develop along an expected 
line 1 2 of fracture so as to fracture the material 1 . 
Herein the processing start point 7a is formed by 
irradiation with an ultrashort pulse laser 4. 
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(f s) ^nW^U— ^Hfi^nSI^- if3§g§^ 3fi 
U— if 55g3# 2frb<D L— if tf— i» 4 OTitff SSJiHiiag 
Sft, if tf— A 4 £3&tJPX4&l 1 (/^2 6, 2 
7) ti|«!i»t"CS*tS-er5^S»5 9— , 5t*£S:#t5 7 

— 3 tmajMi twrat-Ee^ti-, 3(c 
£9Stt^nfci^-ift*-i : s4Sr^7tL-c, maxmi 

[0037] 6 itman^i i «r««-rs««^t?, flflffil 

^We. (H*it-f) fc£9*fcti*6*Xtt*fcW:Y*fcfriRi 

•9 $k% 5 a» P> K) U— if If — A 4 <F>W$VXM 1^<D 
mft&WZ. ^*0X^i 1 KURW fetifcfJ»rf 3£i» I2t 
ieoT»$*5 - i: a*-C# €>„ muT.® 1 K:« 

T?*>*ui i < s «ctt£ 6 ©»«nw»o»aE*sj« rttttfW 

Si£-f\ v— !f*Jg»2, ^Slt5 7-3*5«t05^7tV 

v\ 

[0 0 3 8] hfj>/-vw*w- if*3j;tJSS 

v-ifSrffiV>5*0Xfi, #JKflPX-C*>S. o£9, /Vu 
^i*IB«*s«ii>-C«<«ld*i£irt-*«lWJi:RM+i*»T-t- 

^-a^v^fflK^+U BM««ttlWHc*ft, 

AiS:77*U-v'3^*DItV^ 0 ^LT, U— iff— ^ 
4 #J!Mt««*te#«LfcVNfcfc, < 

rro*PXf4#5.*TFKJRSr*iJffli-5^*, tair/uif 
:£T ©*m SriDX-T 6 r t is T? # 5 „ 

[00393 rtt^s-tux, yf*S£©*'* 



^l^-ifSr^V^^JtEOiDXf*, tffcjjpx-efc <? , ^vu 
^^Ki|Sa5*<R8M4 3 »c^iStfcasittr„ rrofcfe, 
Ittlfc*rLT*ftiftSa J ££, JPXfitScoS9H4£^ 
S!lL-Cfl«fti-5ri:asB*t*S. -tux, r^cita* 

[0 0 4 0] iot, BiA/ifOtmSrT^ 
u-->3 vjfJDXKJ: 5 JiB*ttHttfr9b¥.t < JP^LTilffl 
^fl&afcfcajffl-CtS^A htM/v;* u-if Srffl^ 
SliiaU, g^Ci:^SSnX*6^7 a<75§J9^t 1 1 

[0041] &t~, ^(omM^m^KDifmic^^x, 

B9 1 75^E1 3iil0 ©f^ffllfte^E4#fi?. bTtft?ei- 

^ats 2 1 ) \z.mt btitz.mgvomwrj'fem 1 2 <d&m 

I*6*7aift5»» (HSinia) l-s iff82§2§2 
a>^^lt^ttT^SIt5 7-3T?KWL., *3tU^X5 
T**7tUfe7i^ U — iff — A 4 ^^rtL-^n 

fi?Jti-5o Wwxto 1 ©3-Aqx$k£ 7 a i 

1 a ti, yNVW**I©$g^:7i.A M^vnW^. U— if 
f-A 4 asflMtSttfcr. ira»P), SBfJftttKai^^dF-as 

Sw^ctv^u— if tr— Aasfiglt$tt-c#3t^-Klxi®sas 

RjcS^ife-f^Tfc • <t¥SJSKU:9*Six, 0 3 (b) 

tc^-r i 5 -v^r ^ n ^ 7 y^a^^b*v>jpxi&^ 
7 a & i las-tn^etL^^ixs. 

[00 4 2] OV^, 1 OCDJPXM-S 7 a (ffltf 

©Jt^T*l^«) ifi#l-> 0*Jx.«CO 2 I if^fcttYA 

G I — if & t*£#JliWJPXgEtt<£> W-if ^SIS (H** 
-f) ^^SLT^SM$7- (H«*t) T'5»b^ 

<t?)*7fe$ixfcu— iff— A 4 OfcHtUW-rSo -roi 

u-ift-i.4 oi>mtt£irtcWNT.g3i ^e© 

f — J»tp-b4 0 a ^ffl-TSffi^JS^J 8 *5 itf-tOJSia 
lcf^ffli"5§lo«9*S*9fcJ:5*uS*»cJ:oX, f- 
A^4 0 aa»Mjpi*&Gi7 a*T3BirJ«5«3BSl oas^ 
±i-^o ^LT, f — ARMt{4g£ftg-£ 6 W^Siil- i 
9W»rf-Sail 2tfict»U *Sl O^u-i^t* 

[0 04 3] KAPX^i l icKtt feixfcWWrf ^» 12© 

^jSKtl 2^oT#J»fAPXSrtfv\ aSOXfft 1 teKft 
&*tytWWrf«3»l 2©«Was-f'<-Ci|*T-t-5*-CIS]« 
roW»fJDXSr=fT5o SS!)PX#) 1 Ol« («x.tf^ 

^/u 2 6 V>TM<Otf 7 * WS. 3 1) ZizplWrf-fem 1 
2 as^tt bftT^ZWr&i-i, ^0PX#il **MbT, IS 
«■ foiXfcWWrfffit* 1 2 WiPX^ 7ai46l«la 
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JchifcLfcJ: b\cy*J* hty'^x If f-A4 &m 

0 fcttMrT-jgft 1 2 te»oTl«»UT«Wrasi-'*-Cll*T 
-T3 £ -CPI#©«»H>OX«:fT 5 . 

[0044] roD<t5fc, ^DXfe 1 OtmTO&R 1 2 

7iA hfcM/v* u— if tr— A 4 SrRStt L-T, ^rW^ 

1 a |CjPlM7a i:#5iiD!J*£ 1 1 SrMtSip 
(cLfcOt?, 0 3 (b) (C^-Ti 5 »j«**bfc«J9 

Wk<V&£j5fa*: ! ftfe<rtjfa UlQTMM. 7 b CD*Ir]) 
Slt«IW5wi:«s-e#S. rhlciD, «0iPX4biK: 
m-5fdWr«ieS:J:9i«*6ii:!as-et5. *fc> #px 
*&^7 a <D^^*3V>T, 7iA hg>/-VU* U— if 

XJWctf* LT^S 5 fc^fc J: 3» 

Lfcvvfc*, iPXJHfciSKiftO^a^UrofiTSrBSC 
rt^^sttti;, *0XfllS:l»*-t-5fcie)©as*X 
tCtftro»IlS(^5ri 
«5f#5 t ±ot, *8!®jB^i4:<c5*ni*fe^i7 aSr» 

m 5 r. i: #t?# 5#J*f3!niX^fe*5 i t«:©S6«Sr»5 r 

[0045] *», ±i6roHJfe<D^ 1 -C-tt, SdJPX^I 

i#©#t^^k:#lx*i«2ipx**?5. Wm 

XfcatttfT^StRfc^SfcOKiR^Sav^ JifettW 

So 

[0 0 4 6] ±Jfi©l8Ml©Jgtl8 1 "CM:, ^-if 

lfe^7at?fe5f!)^ 1 lSr»*i-**frS:*bfc 

A h^/w*P--ifA>bC0 2 ^-if#W-tx.T, «Wr 
*PXlct^t?#Si5tbXt>J:<, 

u~- if tfftmZinZ i — iffgS3§2 t HJWfcC 

0 2 "1f<Sf*S36S$JxSv— tJ*««»*W:«-5i: 

fc, C0 2 1^— iff— A^KHL7xAh»/^i/ 
— 9*1^— A^Sii-f Slf— A^^JJ 93 
1 ltol&fgLtmvmiLb&isibit&Mk LTfcJ: 

aa*a^t>*T, «J0^#1 1 ©JgjfcSrttaPXtt 1 © 



^^5»1 2tc^tLTI^^§]t)^# 1 1©J&££?t5 <£ 

[0047] nm<DT&m 2 . m 1 1 n*&m<Dmm<nm 
mm 1 k» «wwjnxsgiBK33VN-c, *:© u-^f&mz 

2 i 5^ig$ns u-f7xA hli^/w* if icf^x. 
T, ftX/v^u— ifTfcSTHGU— if£ U :©TH 
GU-iff-A4A{c<fc9##pXifel©l*3m bKiiigr 
i-5fc&<0feg^e^£fc5aPX*&j£7 a©^7^1 

[0 0 4 8] r©j;5t-fli^Ufc^©^Jfero?glS2^*5 

V^tfi, *T, ISSPX^Il (^J;£^/V2 6©Jh{l!l© 

#9*sr2D \zmtfbtiiz.mm(Dp\m^femi 2© 

X 5 LfcTHG U— if tr— A 4 A Sr^H^tUf Jt 

U HI 1 1 l-^-T i 5 *PX*&£ Tai^CS^??'^ 
1 1 ASr-?rn^ir^J*i-5o -ovve, 1 ocdAdX^S 7 

a ©tdWfioittT^ienmis^K, nmvMmi tmrnm 

ttfC0 2 v— if^fcfiYAGi — If^ifSr^— ifISM 

Tfk^t-f) K£<0 fk% S ixfc i"— if tr— A 4 0 SrfiMt b 
■C, -troSfy^TJ^ioTSdJPX^l SrMWrf-Jfelftl 2lc 

[0049] r©J;5(c, WfSXto i rofJ^rf-^S l 2 
\cMl&1rZ>tiaX.jtfi& 7 a 5rrTMLTfiJ»r*PXSrfT5» 

1 Wrt^B 1 b Kl, THGU- iflf— 
A 4 ASrHSIt LTs -tWrtSS 1 b f^PX^ 7 a t ^«C5 
^ 7 y t> 1 1 A?r^i-5 ± 5 LfccOT?, APXM^ 7 
aKSSttSJPXJHWlS^Srl&CCiiJS-elrS. mtci 
*PX«^J:5«a<0*9*9©<STS:B&C^i««-t? 

ApXS*l*±-f-5fcibrogfe^xa^/ t c< 

7 a SrmfiPXfe 1 t^LfcJ^a-, «S 1 a ) * 

JPX^I 1 KJOItejft 7 a «^5o ^(OM 
m<W&m 2 mOT.®) l 1 b K3t?J*Ufc© 

■e, ^^tfWff^lcStAPX^i 1 Srftff frY)$mm£X5\ 

oK9jty!jft4r«ra»»tfc»*T»t>» Winn® i <nmm 

1 a ) fcapi*fe& 7 a SrJgdJ bfcfcO^ifc^-C, 
J0X*&^S7 at?fo^^7S/^ 1 1 AJ&»fe#HX!&S£&fc0 

[0050] mM<^mm3. *&W<nMM<oi&1&3i-t> 

mmmm 2 u— y»sB2 it)ns$H5TH 

GU— if^ft^.T, 7iAhg>/^I/-fiU 
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7ii b&/<^* u— f\f— J±4\c£Vffl)[iX.V!)l<mh 

[00 5 1] Z<D£o\Zffif&VtcZ.t\Z.£<9, nt&<DJ& 

x. A hfcM/K* U— ifKi 9iPX£&.£7 a Sr^fi&Lfc 

■5. rjii:±9, *a*®38**|S3Sr»ffi©*i$i (iPXJ* 
jS7bC5*|6|) icasttcMfp-rsr ife»PX4fc 

7iA M^/v* if£ffl^fc*§£\ APX$&A7 a & 

[0052] mM<Dmm 4.S12 itt&w<?>mfo<vte 

mM2\Z.H\,^X, U— if«fi«2!&>e>3BfiSix5THG 
l — if K«fc 19 MSHSttlft 1 <E>F*9SB 1 bteWWrf 
5 fcfcroftgirog^ i: ft 5*DX^ 7aO?7^1 1 
a£, tWrnet* 1 2 fc»oT«*3Briti-5 ± 5 fc Lfc 

[0053] r.©J:5t#riibfc-o*W®?KllB4t*5 
vrt, 3*dto»tt2-c?«Wbfc»ft'i:IBI«K:, fcfc&PX 

4fe 1 2 6 <D±.M<DjJy*&&2 1 ) (Cg* 

5M5 7-3fKWu aufci^x-caateLfcTHGi' 

-ift-A4A£rfig#tU 01 2^1-«fcpU:, Jpx*& 

■e, tr— AflffiWffiilSr 1 o©flqx*foiS 7 a fr&fWrHE 
Hi 2(CffioT^ft^1t, «S!lPX»l©rt«IJl bK» 

X*MX7 a#«rHWrt-S. M^ltfclo© 
77-^^1 1 AT-ft, H^A*^-* * a ^ 7 -y ^M>65 

^7 7 5-7 11Am o*0» 

So 

[0 0 5 4] * LT> ft#JcOiPXte,& 7 a ©ififiMC, tk 

mmmi kmm\zwz-t£co 2 i/-fsfc»YAGi/ 

-if Sri — ■ if^SS (0*i£1*) *»fe3BSL-C^R*t5 
y— (0^i2rf) £ bid 1 0 tc^-Ti 5 

— A 4 o&ffttLT, ^(Dm&tHzZ^xffljaiLVoi & 

1 <Di*l£P 1 b KJBjfcSixfcWWrf-jeMl 1 2 ^^tfS-TSJn 
xfcA 7a»ti9, fcaWUWrf-J©* 1 2 k:»o -c# 

[0 0 5 5] StflPX^l CD^l bK, *P 



X#j£7 a kKZf^vfi 1 1 A£fiJf|ir?-3S8!|l 

7a8fcJ:o-C, ftHisWBrf-JBMll 2lt«5, of 5 

fB!*^o5feHlcfiJ»r*PXSrtT5 wi:^-e#So 
Jwit), «*PI*l»!i*H-5t"]Wf»ft©l«3±*iaS-4: 
is-e # s «»f*PX*ftJ3 i a 8 * fc^sr^-ct 

[0 0 5 6] ±Jfi©SEl6©«IB4-C»4» S^/W^ 

if^fcSTHGU— if£JBv>fc^Sr^L-fc#, j@ 

[0 0 5 7] 

JUXife^Sr, «W^JBtSlK:»ft;i-5*HJDX«©JB»*fc 

Ufcro-^ ^fig^tbfcAPX^rojl^lc-^^ n ^ 7 

«W1-*ri:iS-C?#, ^!)PXife)(c:*f-rsfiJ»rWSSrii5i!6 
5rtiST-^5= *PX^W^tc*5V>T, ®^ 

^;v^ u— ifSrfflv^fc^fcav^ttafcbPX^jrortastc?^ 

MUt, «awX*»!:*fr«WWf«fiC©|Pi±*H5r.i: 
[EffiwffiWilftBJ] 

[01] ^BBOlBkO&n 1 t-«5fJ»f*PXgBrc>«| 

[0 2 ] ^wn<Dmm<omm 1 tc#5®*px^3©^ffi0 

*sirf^ro®T®0T-fcS„ 

[0 3 ] ^wM<Dmm<Dmm 1 tc«5«ajpx^*5j;tm 

3fewS01iPX^cife^:¥ : ®0-C-fe 5„ 
[04] ffi^^/KOS*1»^S:^i"»fB0t?S>5o 
[0 5 ] 5, h y y ^ ^|0B^ J; SJftfi/^^KD 

[06] TtTj b]) y^^Pfb^iSj^^^/V' 
OS**it^^i-^<5?^«0-t?fo 5„ 

[0 7 ] &&w<z>mM<oi&i& 1 k:« swwfjoxj&jfeissai 
ffl * n. 5 fg B B B /^ uwaetxssrsrt- 7 a ^ - h -e 

[0 8] H6©«BS^*trt;U>k*E©*tttS:^b*:RW 

0t?fc5„ 

[0 9 ] &%w<DnM<Dj&t& 1 t«s»iwfapx*«fe*5«t 

CD^!)^0T*fo-5 o 

[010] 3|c3SMroiafe©»l»©^«lMBl'e*)5. 
[011] *38«©s(ES6«)«l«2«)f^fflttWBI-C*>5. 
[012] *3SM©3QS«)«ffll4©f^fflKWiatf*>5. 
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1 

1 a ffifP 

1 b ftgC 

2 !f*|gS 

3 £Stt^ y — 

4 7 =cJ* Ylfr/^V* \s — tf — A 

4 A THG — if — 

5 «l}fcU>X 

6 mmn 



7 a *DI*M5i 
8 

9 §|o3R9rt;* 
1 o -as 
1 1 i509^£ 
1 1 A tyyt 

i 2 «*rF£!fi 
4 o v — if tf — J* 

ioo ms*'**/^ 



imi] 



im2] 




1(26©21,31) 



1 :«ftJX«J 

la:*® 

3 :£Rfl^7- 

5 -.mtv^x 



6 :M& 

7 a : 
12 



7a (U) 



(a) 16 16 (100) 



1 C26) 




7b 



(b) 



14 38 




12 



16 / 

i L 



I 



11 

(7a) 



12 



16 21 

i L 



91 «3 0 J. 



24 24 38 3 'i 

1 1 



[H13] 



[[241 



(a) 



(b) 




100 



38— vjir— 



29 21 



14 39 



tQ _/ 



24 



31 

10 0: ttS/t*/v 
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(51) Int. CI. ' 

G 0 2 F 1/1333 
// B 2 3K 101:36 



5 0 0 



F I 

G0 2F 1/1333 
B 2 3K 101:36 



5 0 0 
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(72)359!# *$i F*— <M##) 2H088 FA07 FA30 HA01 MA20 

Am&mti-fcXfa 3TI3#5f t^f3 2H090 JC02 JC13 

— m^yv^t^fctrt 3C069 AA02 AA03 BA08 CA03 CA11 

EA01 EA02 
4E068 AEOO CA01 CA03 CA04 CE02 

DA09 DB12 DB13 
4G015 FA06 FB01 FC05 FC14 



